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(54) FUEL CELL AND FUEL CELL-DRIVEN COOLING-FREEZING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To stably generate power by a fuel cell B to 
prevent the stop of an air conditioner C by radiating the exhaust heat of the fuel 
cell B with a relatively simple structure. 

SOLUTION: A fuel cell-driven cooling-freezing device is provided with: the fuel 
cell B equipped with a reforming part 1 1 for reforming a material gas to generate 
a reformed gas, a cell body 10 having a hydrogen electrode and an oxygen 
electrode disposed by interposing an electrolyte formed of a solid high polymer 
for generating electromotive force between both the electrodes by feeding the 
reformed gas from the reforming part 11 and the air containing oxygen to the 
hydrogen electrode and the oxygen electrode, respectively, and exhaust gas 



moisture condensing parts 19 and 20 for condensing steam included in the 
exhaust gas discharged from the cell body 10; and the air conditioner C 
operated by the power generated by the fuel cell B. Air flow F2 is formed in a 
housing 1 by an air-cooling fan 33, and the exhaust heat generated with the 
power generation of the fuel cell B is radiated by the air flow F2. 
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* NOTICES * 
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damages caused by the use of this translation. 
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reflect the original precisely. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The fuel cell characterized by having an air-cooling means (33) to be 
the fuel cell supply [ fuel cell ] the oxygen content gas which contains oxygen for 
the reformed gas containing hydrogen on the oxygen pole again to the hydrogen 
pole of a cell proper (10), respectively, and it was made to generate 
electromotive force between two electrodes, and to radiate heat with air in the 
waste heat produced with the generation of electrical energy, and (34). 
[Claim 2] The reformed gas containing hydrogen to the hydrogen pole of a cell 
proper (10) Moreover, the fuel cell which the oxygen content gas containing 
oxygen is supplied [ fuel cell ] to an oxygen pole, respectively, and generates 
electromotive force between two electrodes (B), It is the fuel cell drive type 



cooling freezer equipped with the cooling refrigeration section (C) operated by 
the power which has a refrigerant circuit (31) and was generated with the 
above-mentioned fuel cell (B). The fuel cell drive type cooling freezer 
characterized by having an air-cooling means (33) to radiate heat with air in the 
waste heat produced with the generation of electrical energy of the 
above-mentioned fuel cell (B), and (34). 

[Claim 3] It is the fuel cell drive type cooling freezer characterized by consisting 
of a cooling fan which made the cooling fan with which an air-cooling means (34) 
cools the cooling refrigeration section (C) in the fuel cell drive type cooling 
freezer of claim 2 serve a double purpose. 
[Claim 4] It is the fuel cell drive type cooling freezer characterized by for the 
cooling refrigeration section (C) having a heat pump cycle in claim 2 or the fuel 
cell drive type cooling freezer of 3, and preparing the refrigerant heating unit (47) 
which heats a refrigerant with the waste heat of a fuel cell (B) at the time of 
heating operation in the refrigerant circuit (31) of the above-mentioned cooling 
refrigeration section (C). 

[Claim 5] In the fuel cell drive type cooling freezer of claim 4 a fuel cell (B) The 
reforming section (11) which reforms material gas and generates reformed gas, 
and the exhaust gas moisture condensation section which condenses the steam 
contained in the exhaust gas discharged from a cell proper (10) (19), It is the fuel 



cell drive type cooling freezer with which it has (20) and a refrigerant heating unit 
(47) is characterized by being constituted so that heat transfer of the waste heat 
from at least one of a cell proper (10), the reforming section (11) and the exhaust 
gas moisture condensation section (19), and (20) may be carried out and a 
refrigerant may be heated. 

[Claim 6] It is the fuel cell drive type cooling freezer which is equipped with the 
combustion section (54) which burns either [ at least ] the exhaust gas with 
which a fuel cell (B) is discharged from a cell proper (10) in claim 4 or the fuel 
cell drive type cooling freezer of 5, or material gas, and is characterized by 
constituting the refrigerant heating unit (47) so that a refrigerant may be heated 
with the heat of combustion of the gas in the above-mentioned combustion 
section (54). 
[Claim 7] It is the fuel cell drive type cooling freezer characterized by for the 
cooling refrigeration section (C) having a heat pump cycle in claim 2 or the fuel 
cell drive type cooling freezer of 3, and preparing the evaporator (59) which 
heats a refrigerant with the waste heat of a fuel cell (B) at the time of heating 
operation in the refrigerant circuit (31) of the above-mentioned cooling 
refrigeration section (C). 

[Claim 8] It is the fuel cell drive type cooling freezer characterized by being 
constituted so that an evaporator (59) may carry out endoergic [ of the waste 



heat accompanying a generation of electrical energy of a cell proper (10) ] in the 
fuel cell drive type cooling freezer of claim 7. 
[Claim 9] The oxygen content gas supplied to the oxygen pole of a cell proper 
(10) in any one fuel cell drive type cooling freezer of claims 2-8 is a fuel cell drive 
type cooling freezer which is air and is characterized by establishing a 
cell-proper cooling means (15) to supply more excess airs to the 
above-mentioned oxygen pole than reacting weight, and to cool a cell proper 
(10). 

[Claim 10] The fuel cell drive type cooling freezer characterized by having a 
cell-proper cooling means to cool in any one fuel cell drive type cooling freezer of 
claims 2-8 with the radiation fin (10a) in which the cell proper (10) was prepared 
by this cell proper (10). 

[Claim 1 1] The fuel cell drive type cooling freezer characterized by establishing a 
cell-proper cooling means to have the cooling water circuit (38) which cools a 
cell proper (10) bywater in any one fuel cell drive type cooling freezer of claims 
2-8. 

[Claim 12] The fuel cell drive type cooling freezer characterized by establishing a 
cell-proper cooling means to have the refrigerant circuit (42) which cools a cell 
proper (10) with a refrigerant in any one fuel cell drive type cooling freezer of 
claims 2-8. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] Especially this invention belongs to the technical field 
which radiates heat in the waste heat of a fuel cell, and cools a cell about a fuel 
cell and a fuel cell drive type cooling freezer. 
[0002] 

[Description of the Prior Art] Generally, a hydrocarbon and a methanol can be 
reformed, hydrogen can be generated and the hydrogen generated by reforming 
in this way can be used for a fuel cell. The fuel cell called a solid-state 
macromolecule mold as such a fuel cell as shown in the conventional No. 67256 
[11 to.], for example, publication number, official report is known, this polymer 
electrolyte fuel cell is equipped with a cell proper with the hydrogen pole (fuel 
electrode) arranged on both sides of the electrolyte which consists of a 
solid-state macromolecule, and an oxygen pole (air pole), and contains 
hydrogen on that hydrogen pole ~ a fuel ~ reformed gas - moreover, the air as 
oxygen content gas containing oxygen is supplied to an oxygen pole, 



respectively, and electromotive force is generated between two electrodes. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in such a fuel cell, it is not 
avoided that waste heat occurs in a generation of electrical energy and 
coincidence. This source of waste heat has the reforming section which is mainly 
a cell proper, in addition reforms material gas to the reformed gas containing 
hydrogen, the moisture condensation section for condensing the steam 
contained in the exhaust gas (off-gas) discharged from the hydrogen pole and 
oxygen pole of a cell proper, respectively, etc. And when heat was not radiated 
in the waste heat of this fuel cell, neither a cell proper nor the reforming section 
was held in the fixed operating temperature range (a cell proper for example, 
near 80 degree C), but there was a problem that the generation of electrical 
energy stabilized according to too much temperature up became difficult. 
[0004] Moreover, the cooling refrigeration section used in an air conditioner, the 
showcase for refrigeration refrigeration, a refrigerator, etc. is combined with a 
fuel cell. In the cooling freezer of the fuel cell drive type which supplies directly 
the power generated with the fuel cell to the compressor and fan of the cooling 
refrigeration section, and operated it When heat dissipation of the waste heat of 
the above-mentioned fuel cell becomes inadequate, in order to radiate heat in 
the waste heat, it is necessary to stop the generation of electrical energy of a 



fuel cell itself, and operation of a cooling freezer will stop in the meantime. 
[0005] This invention is made in view of this point, and by improving in the 
configuration of a fuel cell, the purpose is a comparatively easy configuration 
and is to be stabilized and enable it to perform a generation of electrical energy 
of a fuel cell, as heat can be radiated good in the waste heat of a fuel cell. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
by this invention, the fuel cell was made into the air-cooled thing by radiating 
heat with air in the waste heat of a fuel cell. 
[0007] Specifically by invention of claim 1, it shall have an air-cooling means (33) 
to radiate heat with air in the waste heat produced with the generation of 
electrical energy as a fuel cell supply [ fuel cell ] the oxygen content gas which 
contains oxygen for the reformed gas containing hydrogen on the oxygen pole 
again to the hydrogen pole of a cell proper (10), respectively, and it was made to 
generate electromotive force between two electrodes, and (34). 
[0008] According to this configuration, when the fuel cell has generated 
electricity, the waste heat produced with that generation of electrical energy 
radiates heat with the air by the air-cooling means (33) and (34). For this reason, 
a cell proper (10) etc. cannot carry out a temperature up too much across an 
actuation temperature requirement, and the generation of electrical energy 



which held the cell proper (10) etc. to the actuation temperature requirement, 
and was stabilized can be performed. And since the cell proper (10) of a fuel cell 
etc. is cooled with air, the configuration of a cell becomes simple. 
[0009] In invention of claim 2, the reformed gas containing hydrogen to the 
hydrogen pole of a cell proper (10) Moreover, the fuel cell which the oxygen 
content gas containing oxygen is supplied [ fuel cell ] to an oxygen pole, 
respectively, and generates electromotive force between two electrodes (B), As 
a fuel cell drive type cooling freezer equipped with the cooling refrigeration 
section (C) operated by the power which has a refrigerant circuit (31) and was 
generated with the above-mentioned fuel cell (B) It shall have an air-cooling 
means (33) to radiate heat with air in the waste heat produced with the 
generation of electrical energy of the above-mentioned fuel cell (B), and (34). 
[0010] With this configuration, the power generated with the fuel cell (B) is 
directly supplied to the cooling refrigeration section (C), and that cooling 
refrigeration section (C) is operated. And since the waste heat produced with the 
generation of electrical energy of the above-mentioned fuel cell (B) radiates heat 
with the air by the air-cooling means (33) and (34), a cell proper (10) etc. does 
not carry out the temperature up of it too much across the operating temperature 
range, and a fuel cell (B) stabilizes for it and generates it. For this reason, it can 
operate, without not suspending a generation of electrical energy of a fuel cell 



(B), but **'s also ending and stopping the cooling refrigeration section (C), in 
order to radiate heat in the waste heat which became the surplus of a fuel cell 
(B). 

[001 1] In invention of claim 3, an air-cooling means (34) shall consist of a cooling 
fan which made the cooling fan which cools the cooling refrigeration section (C) 
serve a double purpose in the fuel cell drive type cooling freezer of 
above-mentioned claim 2. 

[0012] If it carries out like this, with the cooling fan of an air-cooling means (34), 
not only a fuel cell (B) but the cooling refrigeration section (C) can be cooled, a 
cooling fan can be common-use-ized, and cost-cut-izing and 
space-saving-ization can be attained. 

[0013] In invention of claim 4, the cooling refrigeration section (C) in claim 2 or 
the fuel cell drive type cooling freezer of 3 prepares the refrigerant heating unit 
(47) which shall have a heat pump cycle and heats a refrigerant with the waste 
heat of a fuel cell (B) to the refrigerant circuit (31) of the cooling refrigeration 
section (C) at the time of heating operation. 
[0014] By this, the refrigerant of a refrigerant circuit (31) is heated by the waste 
heat of a fuel cell (B) in a refrigerant heating unit (47) at the time of heating 
operation of the cooling refrigeration section (C) (at the time [ At the time / For 
example, an air conditioner / of heating operation a refrigerator ] of process heat), 



and the heating operational characteristics of the cooling refrigeration section 
(C) can be raised by this. 

[0015] In invention of claim 5, it sets to the fuel cell drive type cooling freezer of 
claim 4. A fuel cell (B) The reforming section (11) which reforms material gas 
and generates reformed gas, and the exhaust gas moisture condensation 
section which condenses the steam contained in the exhaust gas discharged 
from a cell proper (10) (19), It shall have (20), and as for the above-mentioned 
refrigerant heating unit (47), the waste heat from at least one of the 
above-mentioned cell proper (10), the reforming section (11) and the exhaust 
gas moisture condensation section (19), and (20) shall be constituted so that 
heat transfer may be carried out and a refrigerant may be heated. 
[0016] If it carries out like this, a refrigerant can be heated using directly the 
waste heat from at least one of the cell proper (10) in the interior of a fuel cell (B), 
the reforming section (11) and the exhaust gas moisture condensation section 
(19), and (20), and the heating effectiveness of the refrigerant can be raised. 
[0017] In above-mentioned claim 4 or the fuel cell drive type cooling freezer of 5, 
a fuel cell (B) shall be equipped with the combustion section (54) which burns 
either [ at least ] the exhaust gas discharged from a cell proper (10), or material 
gas, and the refrigerant heating unit (47) shall consist of invention of claim 6 so 
that a refrigerant may be heated with the heat of combustion of the gas in the 



above-mentioned combustion section (54). 

[0018] When heating of a refrigerant runs short by this only with the waste heat 
from the cell proper (10) in the interior of a fuel cell (B), the reforming section 
(11) or the exhaust gas moisture condensation section (19), and (20), A 
refrigerant can be heated with the heat of combustion of the gas in this 
combustion section (54), and that underheat can be compensated with burning 
either [ at least ] the exhaust gas discharged from a cell proper (10), or material 
gas in the combustion section (54). 

[0019] In invention of claim 7, the cooling refrigeration section (C) prepares the 
evaporator (59) which shall have a heat pump cycle and heats a refrigerant with 
the waste heat of a fuel cell (B) to the refrigerant circuit (31) of the cooling 
refrigeration section (C) at the time of the heating operation in claim 2 or the fuel 
cell drive type cooling freezer of 3. 

[0020] If it carries out like this, the refrigerant of a refrigerant circuit (31) is heated 
by the waste heat of a fuel cell (B) with an evaporator (59) at the time of heating 
operation of the cooling refrigeration section (C), and the heating operational 
characteristics of the cooling refrigeration section (C) can be raised like invention 
of claim 4. Moreover, heat pump operation of the cooling refrigeration section (C) 
can be performed, radiating heat in the waste heat of a fuel cell (B), and 
performing the temperature control. 



[0021] In the fuel cell drive type cooling freezer of claim 7, the evaporator (59) 
shall consist of invention of claim 8 so that it may carry out endoergic [ of the 
waste heat accompanying a generation of electrical energy of a cell proper (10) ]. 
If it carries out like this, in an evaporator (59), endoergic [ of the waste heat 
accompanying a generation of electrical energy of a cell proper (10) ] can be 
carried out directly, a refrigerant can be heated, and the heating effectiveness 
can be raised. 

[0022] In invention of claim 9, the oxygen content gas supplied to the oxygen 
pole of a cell proper (10) is made into air in any one fuel cell drive type cooling 
freezer of claims 2-8. And a cell-proper cooling means (15) to supply more 
excess airs to this oxygen pole than reacting weight, and to cool a cell proper 
(10) is established. 

[0023] In this configuration, since more excess airs than proper reacting weight 
are supplied to the oxygen pole of a cell proper (10) by the cell-proper cooling 
means (15) and a cell proper (10) is cooled by this excess air, heat can be 
radiated in the waste heat from a cell proper (10) with an easy configuration. 
[0024] In invention of claim 10, it has a cell-proper cooling means to cool with the 
radiation fin (10a) in which the cell proper (10) was prepared by it, in any one fuel 
cell drive type cooling freezer of claims 2-8. By this, a cell proper (10) can be 
efficiently cooled with an easy configuration. 



[0025] In invention of claim 1 1 , a cell-proper cooling means to have the cooling 
water circuit (38) which cools a cell proper (10) bywater is established in any one 
fuel cell drive type cooling freezer of claims 2-8. 
[0026] According to this configuration, since a cell proper (10) is cooled with the 
water of the cooling water circuit (38) of a cell-proper cooling means, heat can be 
radiated in the waste heat from a cell proper (10). 
[0027] In invention of claim 12, a cell-proper cooling means to have the 
refrigerant circuit (42) which cools a cell proper (10) with a refrigerant is 
established in any one fuel cell drive type cooling freezer of claims 2-8. 
[0028] By this, since the cell proper (10) of the refrigerant circuit (42) of a 
cell-proper cooling means is cooled, heat can be radiated with a refrigerant in 
the waste heat from a cell proper (10). 
[0029] 

[Embodiment of the Invention] (Operation gestalt 1) Drawing 1 shows the fuel 
cell drive type cooling freezer (A) concerning the operation gestalt 1 of this 
invention, and this cooling freezer (A) comes to combine the air conditioner (C) 
as the cooling refrigeration section operated by the fuel cell (B) which generates 
power, and the power generated with this fuel cell (B). 
[0030] that is, in drawing 1 , (1) is housing and it divides the interior to a battery 
compartment (2) and an air-conditioning cabin (3) by the septum (1a) - having - 



a battery compartment (2) -- a fuel cell (B) - moreover, an air-conditioning cabin 
(3) - an air conditioner (C) - (-- arrangement hold of the exterior unit (C1)) is 
carried out in detail, respectively. Opening of the air outlet (7a) by which the air 
inlet (6) which leads to a battery compartment (2) is well-informed about the 
housing (1) upper wall by the side of a battery compartment (2) in a battery 
compartment (2) again is carried out to the housing (1) side-attachment-wall 
lower part by the side of the above-mentioned battery compartment (2), 
respectively. On the other hand, opening of the air outlet (7b) by which the air 
inlet (8) which leads to an air-conditioning cabin (3) is well-informed about the 
housing (1) upper wall by the side of an air-conditioning cabin (3) in an 
air-conditioning cabin (3) again is carried out to the housing (1) side attachment 
wall by the side of an air-conditioning cabin (3), respectively. 
[0031] The above-mentioned fuel cell (B) is equipped with the cell proper (10) of 
the solid-state macromolecule mold arranged at the up approach of a battery 
compartment (2). Although this cell proper (10) is not illustrated, it is equipped 
with the hydrogen pole (fuel electrode) as an anode which is the catalyst 
electrode arranged on both sides of the electrolyte which consists of a solid-state 
macromolecule, and the oxygen pole (air pole) as a cathode. Supply the air 
(oxygen content gas) which contains the below-mentioned oxygen from Blois 
(15) for the reformed gas containing the hydrogen by which reforming was 



carried out in the below-mentioned reforming section (11) to the 
above-mentioned hydrogen pole to an oxygen pole again, respectively, 
electrode reaction is made to perform, and electromotive force is generated 
between two electrodes. 

[0032] Near the air inlet (6), the reforming section (11) is arranged in the battery 
compartment (2) lower part. The desulfurization section which removes a sulfur 
component from the material gas (town gas and humidification air are included) 
supplied by material gas piping (12) although this reforming section (11) does 
not illustrate, the reaction which introduces the material gas supplied from this 
desulfurization section, and includes both partial oxidation, or steam-reforming 
both [ one side or ] from that material gas -- hydrogen - with the reforming 
reaction section which generates rich reformed gas It has the conversion 
reaction section which reduces CO concentration in the reformed gas generated 
in this reforming reaction section by the water gas shift reaction, and CO 
selective oxidation reaction section which reduces further CO concentration in 
the reformed gas by which conversion was carried out in this conversion reaction 
section by CO selective oxidation reaction. In addition, although not illustrated, 
between the above-mentioned desulfurization section and the reforming reaction 
section, the passage for supplying a steam or a steam, and oxidant gas to 
material gas is arranged. The burner (11a) for heating the above-mentioned 



reforming reaction section is formed in the reforming section (11). Moreover, to 
this burner (11a) The hydrogen pole exhaust gas discharged through the 
below-mentioned hydrogen pole exhaust gas piping (21) from the hydrogen pole 
of a cell proper (10) (hydrogen pole off-gas), The air breathed out from 
below-mentioned Blois (15) is introduced, and he burns hydrogen pole exhaust 
gas in this burner (11a), and is trying to heat the reforming reaction section with 
that heat of combustion. (14) is combustion-gas piping which discharges the 
combustion gas from a burner (11a). 

[0033] And he connects with the hydrogen pole of the above-mentioned fuel cell 
.(B) through reformed gas piping (13), and is trying for the reformed gas outlet 
section of this reforming section (1 1) to supply the reformed gas generated in the 
reforming section (11) to the hydrogen pole of a fuel cell (B) through reformed 
gas piping (13). 

[0034] Moreover, the electric blower (15) which inhales and carries out the 
regurgitation of the air is arranged in the battery compartment (2). Air-drawing 
piping (16) which has arranged absorption opening near the air inlet (6) of a 
battery compartment (2) is connected to this sink section of Blois (15). The 
discharge part of Blois (15) minds air regurgitation piping (17). To the oxygen 
pole of a cell proper (10) Moreover, it connects with the burner (11a) of the 
above-mentioned reforming section (11) through air regurgitation piping (17a) 



which branched from air regurgitation piping (17), respectively, and he inhales 
air by Blois (15), and is trying to supply the oxygen pole of a cell proper (10). 
[0035] And the amount of the air supplied [ above-mentioned ] to the oxygen 
pole of a cell proper (10) from Blois (15) is made into size rather than the proper 
reacting weight corresponding to the reformed gas supplied to a hydrogen pole, 
and cools a cell proper (10) by many excess airs rather than the proper reacting 
weight. That is, Blois (15) constitutes a cell-proper cooling means to supply more 
excess airs to the oxygen pole of a cell proper (10) than reacting weight, and to 
cool a cell proper (10). 

[0036] The hydrogen pole exhaust gas moisture condensation section (19) and 
the oxygen pole exhaust gas moisture condensation section (20) are located in a 
line, and are arranged in the side of the above-mentioned cell proper (10). The 
hydrogen pole exhaust gas moisture condensation section (19) is connected to 
the hydrogen pole and the above-mentioned reforming section (11) of a cell 
proper (10) through hydrogen pole exhaust gas piping (21), respectively. After 
making the steam contained in it in the hydrogen pole exhaust gas (hydrogen 
pole off-gas) discharged from a hydrogen pole condense in the hydrogen pole 
exhaust gas moisture condensation section (19), supply the burner (11a) of the 
reforming section (11), and it is burned. He is trying to discharge the combustion 
gas by combustion-gas piping (14). 



[0037] It connects with the oxygen pole of a cell proper (10) through oxygen pole 
exhaust gas piping (22), and after the above-mentioned oxygen pole exhaust 
gas moisture condensation section (20) makes the steam contained in it in the 
oxygen pole exhaust gas (oxygen pole off-gas) discharged from an oxygen pole 
in this oxygen pole exhaust gas moisture condensation section (20) condense, 
he is trying to discharge it out of housing (1) on the other hand. 
[0038] On the other hand, the electric type compressor with which an air 
conditioner (C) compresses a gas refrigerant (25), The outdoor heat exchanger 
as a condenser which cools the gas refrigerant compressed with this 
compressor (25) by the airstream (F1) by the below-mentioned cooling fan for 
air-conditioning machines (32), and is condensed to liquid cooling intermediation 

(26) , The expansion valve as an expansion means to expand the liquid cooling 
intermediation from this outdoor heat exchanger (26) (27), It has the refrigerant 
circuit (31) which comes to connect with a closed circuit the indoor heat 
exchanger (28) as an evaporator which evaporates the liquid cooling 
intermediation which expanded by this expansion valve (27) by endoergic with a 
gas pipe (29) and a liquid tube (30). And the above-mentioned expansion valve 

(27) and indoor heat exchanger (28) are arranged at the interior unit (C2) with 
the indoor fan (28a) who ventilates this indoor heat exchanger (28). 
[0039] Moreover, the above-mentioned compressor (25) and the outdoor heat 



exchanger (26) constitute the exterior unit (C1), each of these is held in the 
air-conditioning cabin (3) of housing (1), and the outdoor heat exchanger of them 
(26) is arranged so that the air inlet (8) of an air-conditioning cabin (3) may be 
plugged up. On the other hand, the cooling fan for air-conditioning machines (32) 
is arranged at the air outlet (7b) of an air-conditioning cabin (3). By actuation of 
this cooling fan for air-conditioning machines (32) After inhaling the air besides 
housing (1) in an air-conditioning cabin (3) from an air inlet (8), the airstream 
(F1) discharged out of housing (1) from an air outlet (7b) is formed, and he is 
trying to cool a refrigerant with an outdoor heat exchanger (26) and a 
(condenser) by this airstream (F1). 

[0040] The cooling fan for cells (33) is arranged at the air outlet (7a) of the 
above-mentioned battery compartment (2). Furthermore, by actuation of this 
cooling fan for cells (33) The airstream (F2) of the rise direction discharged out 
of housing (1) from an air outlet (7a) after inhaling the air besides housing (1) in 
a battery compartment (2) from an air inlet (6) is formed. By this airstream (F2) 
He is trying to cool the reforming section (11), a cell proper (10) and both the 
exhaust gas moisture condensation section (19), (20), and the below-mentioned 
inverter (36) in order. That is, the above-mentioned cooling fan for cells (33) 
constitutes an air-cooling means to radiate heat with air in the waste heat 
produced with the generation of electrical energy of a fuel cell (B) in the 



reforming section (11), a cell proper (10) and the exhaust gas moisture 
condensation section (19), and (20). 

[0041] and in the battery compartment (2) of the above-mentioned cell-proper 
(10) top It is arranged so that the inverter (36) for carrying out the pressure up of 
the direct current power generated with the cell proper (10), changing into the 
alternating current power for controlling the capacity of heat pump, or changing 
into the same alternating current power as a source power supply may be 
located between a cell proper (10) and the cooling fan for cells (33). The power 
output section of a cell proper (10) is connected to the input section of this 
inverter (36). In the output section of an inverter (36), moreover, 
above-mentioned Blois (15), a compressor (25), Each motor of the cooling fan 
for air-conditioning machines (32) and the cooling fan for cells (33) is connected. 
He outputs the power generated with the cell proper (10) to Blois (15), a 
compressor (25) and a cooling fan (32), and (33) with the alternating current 
power of a different frequency from direct current power or the alternating 
current power of a compressor (25) through an inverter (36), and is trying to 
operate them. 
[0042] In addition, as power other than a compressor (25), commercial power 
may be used directly. Moreover, when it corresponds to the load more than 
generation-of-electrical-energy capacity conversely, and using a source power 



supply, it does not illustrate [ the case below the partial load which cannot be 
generated with a fuel cell (B), and ], but after rectification-izing, it connects with 
the above-mentioned inverter (36) with direct current power. 
[0043] therefore, the material gas supplied by material gas piping (12) in this 
operation gestalt at the time of a generation of electrical energy of a fuel cell (B) 
- the reforming section (11) - hydrogen - reforming should be carried out to rich 
reformed gas, and this reformed gas should pass reformed gas piping (13) - the 
hydrogen pole of a fuel cell (B) is supplied. On the other hand, many air is 
supplied from Blois (15) rather than proper reacting weight to the oxygen pole of 
a cell proper (10). And in a cell proper (10), electromotive force occurs between 
a hydrogen pole and an oxygen pole with the reformed gas and air by which 
supply was carried out [ above-mentioned ], while this power is supplied to Blois 
(15) and the cooling fan for cells (33) in a battery compartment (2) through an 
inverter (36), the compressor (25) in an air-conditioning cabin (3) and the cooling 
fan for air-conditioning machines (32) are supplied, and these operate. That is, 
the power generated with the fuel cell (B) is directly supplied to the compressor 
(25) of an air conditioner (C), and the cooling fan for air-conditioning machines 
(32), and the air conditioner (C) is operated. 
[0044] When the fuel cell (B) has generated electricity, thus, by actuation of the 
above-mentioned cooling fan for cells (33) The airstream (F2) of the rise 



direction discharged out of housing (1) from an air outlet (7a) after the air 
besides housing (1) is inhaled in a battery compartment (2) from an air inlet (6) is 
formed. The reforming section (1 1), a cell proper (10) and both the exhaust gas 
moisture condensation section (19), (20), and an inverter (36) are cooled in 
order by this airstream (F2). By this, the waste heat produced with the 
generation of electrical energy of a fuel cell (B) will radiate heat with the air by 
the cooling fan for cells (33), the cell-proper (10) reforming section (11) 
exhaust-gas moisture condensation section (19), (20), and an inverter (36) 
cannot carry out a temperature up too much, and the generation of electrical 
energy which held especially the cell proper (10) to the actuation temperature 
requirement, and was stabilized can be performed. By this, even when the waste 
heat of a fuel cell (B) becomes a surplus at the time of air conditioning operation 
of an air conditioner (C), in order to radiate heat in the waste heat, a generation 
of electrical energy of a fuel cell (B) is not suspended, but ** also ends, and 
operation of an air conditioner (C) can be continued. 
[0045] And since the cell-proper (10) reforming section (11) exhaust-gas 
moisture condensation section (19), (20), and the inverter (36) of a fuel cell (B) 
are cooled by the airstream (F2) by actuation of the cooling fan for cells (33), 
compared with the case where water cooling of these whole is carried out by a 
cooling water circuit etc., the configuration of a cooling freezer (A) becomes 



simple. 

[0046] Moreover, since many air is supplied and a cell proper (10) is cooled by 
the excess air rather than the proper reacting weight corresponding to the 
reformed gas supplied to a hydrogen pole from Blois (15) to the oxygen pole of a 
cell proper (10) The cell proper (10) which serves as unstable actuation 
according to the temperature up to which the actuation temperature requirement 
was narrow and exceeded this actuation temperature requirement especially 
can be concentrated, it can cool certainly, and heat can be radiated with surplus 
air in the waste heat from a cell proper (10) with an easy configuration. 
[0047] In addition, although more air to the oxygen pole of a cell proper (10) than 
reacting weight is supplied from Blois (15) and he is trying to cool a cell proper 
(10) by the excess air with the above-mentioned operation gestalt in order to 
cool a cell proper (10), it can replace with this, or it can use together, and the 
cell-proper cooling means of a configuration of being shown in drawing 2 can 
also be established. 

[0048] That is, the cell-proper cooling means shown in drawing 2 (a) is equipped 
with the radiation fin (10a) of a large number which protruded on the perimeter of 
casing of a cell proper (10), (10a), and -, and he is trying to cool a cell proper 
(10) by these radiation fins (10a), (10a), and -. In this case, while the airstream 
(F2) by actuation of the cooling fan for cells (33) contacts a radiation fin (10a), 



(10a), and -, it comes to flow, and a cell proper (10) can be cooled with an easy 
configuration, using that airstream (F2). 

[0049] Moreover, what is shown in drawing 2 (b) prepares the cooling water 
circuit (38) of the closed circuit passing through the interior of a cell proper (10), 
and connects to a serial the cooling water pump (39) which makes this cooling 
water circuit (38) circulate through cooling water in a circuit (38), and the radiator 
(40) which consists of a heat exchanger made to radiate heat from cooling water. 
On the other hand, the cell-proper cooling means shown in drawing 2 (c) 
prepares the refrigerant circuit (42) of the closed circuit passing through the 
interior of a cell proper (10), and connects to a serial the refrigerant pump (43) 
which makes this refrigerant circuit (42) circulate through a refrigerant in a circuit, 
and the radiator (44) (heat exchanger) made to radiate heat from a refrigerant. 
According to these examples, since a cell proper (10) is cooled with the water of 
a cooling water circuit (38), or the refrigerant of a refrigerant circuit (42), heat can 
be radiated with water or a refrigerant in the waste heat from a cell proper (10). 
[0050] (Operation gestalt 2) Drawing 3 shows the operation gestalt 2 of this 
invention (with each operation gestalt of still the following, the sign same about 
the same part as drawing 1 is attached, and the detailed explanation is omitted), 
and shares an air cooling fan (32) and (33). 
[0051] With this operation gestalt, in the configuration of the above-mentioned 



operation gestalt 1, the septum (1a) in housing (1) is removed, and one hold 
room (4) is prepared in housing (1). And opening of two air inlets (6) like the 
operation gestalt 1 and (7) is carried out to one pair of side attachment walls 
which housing (1) counters, the reforming section (1 1) is arranged in one air inlet 
(6), and the outdoor heat exchanger (26) and the (condenser) are arranged in 
the air inlet (8) of another side, respectively. Moreover, opening of the one air 
outlet (7) is carried out to the abbreviation center section of the housing (1) 
upper wall. One common cooling fan (34) is arranged at this air outlet (7) (in 
addition, plural is sufficient as an air outlet (7) and a common cooling fan (34)). 
By actuation of this common cooling fan (34) Two airstreams (F1) of the rise 
direction discharged out of housing (1) from an air outlet (7) after inhaling the air 
besides housing (1) in housing (1) from an air inlet (8) and (6), and (F2) are 
formed. While cooling a refrigerant with an outdoor heat exchanger (26) and a 
(condenser) by airstream (F1) of one of these, he is trying to cool the reforming 
section (11), a cell proper (10) and both the exhaust gas moisture condensation 
section (19), (20), and an inverter (36) in order by the airstream (F2) of another 
side. 

[0052] That is, the above-mentioned common cooling fan (34) is making the 
cooling fan (32) for cooling the outdoor heat exchanger (26) and a (condenser) 
of an air conditioner (C) serve a double purpose while constituting an air-cooling 



means to radiate heat with air in the waste heat produced with the generation of 
electrical energy of a fuel cell (B) in the reforming section (11), a cell proper (10) 
and the exhaust gas moisture condensation section (19), and (20). Other 
configurations are the same as that of the above-mentioned operation gestalt 1 . 
[0053] Therefore, in the case of this operation gestalt, with the common cooling 
fan (34) of an air-cooling means, the outdoor heat exchanger (26) and a 
(condenser) of not only a fuel cell (B) but an air conditioner (C) can be cooled, 
the cooling fan for air-conditioning machines (32) and the cooling fan for cells 
(33) in the above-mentioned operation gestalt 1 can be shared, and 
cost-cut-izing and space-saving-ization can be attained. 
[0054] Drawing 4 shall show the operation gestalt 3 and shall have the heat 
pump cycle which can switch air conditioning operation and heating operation for 
an air conditioner (C). (Operation gestalt 3) The refrigerant of the refrigerant 
circuit (31) is heated with the waste heat of a fuel cell (B) (with the operation 
gestalten 3-7 of still the following, power Rhine to a compressor (25) and a 
common cooling fan (34) is omitted all over drawing from the inverter (36)). 
[0055] With this operation gestalt, an air conditioner (C) has a heat pump cycle. 
One hold room (4) is prepared in housing (1) like the configuration (refer to 
drawing 3 ) of the above-mentioned operation gestalt 2. And in the housing (1) It 
switches so that the refrigerant discharge part from the compressor (25) of an air 



conditioner (C) may be connected to the indoor heat exchanger (28) of an 
interior unit (C2), or the outdoor heat exchanger (26) of an exterior unit (C1). The 
4 way change-over valve (46) which switches operation of an air conditioner (C) 
to heating operation or air conditioning operation is arranged. 
[0056] Moreover, multipoint connection of a refrigerant heater (47) and the 
(refrigerant heating unit) is carried out to juxtaposition to the outdoor heat 
exchanger (26) in the refrigerant circuit (31) of an air conditioner (C) through the 
branch circuit (48). This refrigerant heater (47) is arranged between the inverter 
(36) and the common cooling fan (34) of an air outlet (7) in the housing (1) inner 
upper part, and it receives the waste heat of a fuel cell (B) through the airstream 
(F2) by the common cooling fan (34) in a refrigerant heater (47), and he is trying 
to heat a refrigerant. 

[0057] Moreover, the gas burner (54) as the combustion section is connected to 
material gas piping (12) through the branched branch line (56). The air breathed 
out from Blois (15) is introduced into this gas burner (54) through air 
regurgitation piping (17b), and he burns material gas with a gas burner (54), and 
is trying to heat a refrigerant in a refrigerant heater (47) with that heat of 
combustion. 

[0058] Into a tee with the above-mentioned branch circuit (48), and the part 
between outdoor heat exchangers (26), among the liquid tubes (30) which 



connect an exterior unit (C1) and an interior unit (C2) in a refrigerant circuit (31), 
furthermore, an expansion valve (27) Moreover, the refrigerant pump (49) and 
the closing motion valve (50) are connected to the branch circuit (48) between 
the multipoint connection section to the above-mentioned liquid tube (30), and a 
refrigerant heater (47), respectively. By switching at the time of heating 
operation of an air conditioner (C), so that a 4 way change-over valve (46) may 
be connected to indoor heat exchanger (28) in the refrigerant discharge part of a 
compressor (25), and opening a closing motion valve (50) Cool the gas 
refrigerant compressed with the compressor (25) by indoor heat exchanger (28), 
and it condenses to liquid cooling intermediation. After expanding a part of liquid 
cooling intermediation from this indoor heat exchanger (28) by the expansion 
valve (27) of an exterior unit (C1), while making it evaporate by endoergic in an 
outdoor heat exchanger (26) While performing heating operation (heating 
operation) which evaporates the remainder of the liquid cooling intermediation 
from the above-mentioned indoor heat exchanger (28) by endoergic in a 
refrigerant heater (47), at the time of air conditioning operation of an air 
conditioner (G) by the operational status of a compressor (25) By switching a 4 
way change-over valve (46) so that the refrigerant discharge part of a 
compressor (25) may connect with an outdoor heat exchanger (26), and closing 
a closing motion valve (50) After cooling the gas refrigerant compressed with the 



compressor (25) by the outdoor heat exchanger (26) like the above-mentioned 
operation gestalt 1, condensing to liquid cooling intermediation and expanding 
this liquid cooling intermediation by the expansion valve (27), it is made to 
perform air conditioning operation (cooling refrigeration operation) evaporated 
by endoergic in indoor heat exchanger (28). Others are the same configurations 
as the above-mentioned operation gestalt 2. 

[0059] While in the case of this operation gestalt being switched at the time of 
heating operation of an air conditioner (C) so that a 4 way change-over valve 
(46) may connect the refrigerant discharge part of a compressor (25) to indoor 
heat exchanger (28), the 2nd closing motion valve (50) opens. After the gas 
refrigerant compressed with the compressor (25) is cooled by indoor heat 
exchanger (28), liquid cooling intermediation condenses by this and a part of 
liquid cooling intermediation from this indoor heat exchanger (28) expands by 
the expansion valve (27), while evaporating by endoergic in an outdoor heat 
exchanger (26), the remainder of the above-mentioned liquid cooling 
intermediation evaporates by endoergic in a refrigerant heater (47). 
[0060] Since the refrigerant of the refrigerant circuit (31) of an air conditioner (C) 
is heated by the waste heat of a fuel cell (B) in the above-mentioned refrigerant 
heater (47) at this time, the operational characteristics at the time of heating 
operation of that air conditioner (C) can be raised. 



[0061] Drawing 5 shows the operation gestalt 4. (Operation gestalt 4) With the 
above-mentioned operation gestalt 3 As opposed to receiving the waste heat of 
a fuel cell (B) through airstream (F2) in a refrigerant heater (47), and trying to 
heat a refrigerant A refrigerant is heated directly in response to the fact that the 
waste heat from a cell proper (10), the reforming section (11) and the exhaust 
gas moisture condensation section (19), and (20). 
[0062] That is, with this operation gestalt, the heat transfer circuit (52) of the 
closed circuit which uses water or a refrigerant as a heat carrier for the cell 
proper (10) of a fuel cell (B), the reforming section (11) and the exhaust gas 
moisture condensation section (19), (20), and a refrigerant heater (47) is 
connected in the configuration (refer to drawing 4 ) of the above-mentioned 
operation gestalt 3. The circulating pump (53) is connected to this heat transfer 
circuit (52). A heat carrier with this circulating pump (53) Both the exhaust gas 
moisture condensation section (19), After passing in order of (20), a cell proper 

(10) , and the reforming section (11), a refrigerant heater (47) is supplied, and the 
refrigerant is made to be heated directly in response to the fact that the waste 
heat from these cells proper (10), the reforming section (11) and the exhaust gas 
moisture condensation section (19), and (20). 
[0063] In the above-mentioned heat transfer circuit (52) by the reforming section 

(11) downstream furthermore, between refrigerant heaters (47) The gas burner 



(54) is connected as the combustion section which burns the hydrogen pole 
exhaust gas which was discharged from the hydrogen pole of a cell proper (10), 
and went via the hydrogen pole exhaust gas moisture condensation section (19). 
He is trying for a refrigerant heater (47) to heat a refrigerant with the heat of 
combustion of the hydrogen pole exhaust gas in a gas burner (54). 
[0064] In addition, the reforming section (11) of this operation gestalt 4 is 
constituted by the partial oxidation reforming reaction section without the need of 
heating the reforming reaction section. 

[0065] Therefore, in this operation gestalt, heat transfer of the waste heat of a 
fuel cell (B) is carried out to a refrigerant heater (47) through airstream (F2). The 
cell proper of a refrigerant not only being heated by this waste heat but its fuel 
cell (B) (10), Since heat transfer of the waste heat from the reforming section 
(11) and the exhaust gas moisture condensation section (19), and (20) is carried 
out to a refrigerant heater (47) through the heat carrier of a heat transfer circuit 
(52) and a refrigerant is heated also by this heat carrier A refrigerant can be 
heated using each of this waste heat directly, and the heating effectiveness of 
that refrigerant can be raised further. 

[0066] And since the hydrogen pole exhaust gas discharged from a cell proper 
(10) is burned with a gas burner (54) and heat transfer of the heat of combustion 
is carried out to the refrigerant of a refrigerant heater (47) through the heat 



carrier of a heat transfer circuit (52) Even if heating of a refrigerant runs short 
only with the waste heat from the cell proper (10) in the above-mentioned fuel 
cell (B), the reforming section (11) and the exhaust gas moisture condensation 
section (19), and (20) A refrigerant can be heated with the heat of combustion of 
the hydrogen pole exhaust gas in the above-mentioned gas burner (54), and the 
underheat can be compensated. 

[0067] (Operation gestalt 5) Drawing 6 shows the operation gestalt 5, with the 
above-mentioned operation gestalt 4, to heating the refrigerant only with the 
heat of combustion of the hydrogen pole exhaust gas in a gas burner (54), in 
addition to this hydrogen pole exhaust gas, also burns material gas, and heats a 
refrigerant with that heat of combustion. 

[0068] That is, the branch line (56) which branched from material gas piping (12) 
is connected to the gas burner (54), and he is trying to burn the both sides of 
hydrogen pole exhaust gas and material gas with a gas burner (54), and is trying 
for a refrigerant heater (47) to heat a refrigerant with this operation gestalt with 
the heat of combustion of the hydrogen pole exhaust gas in a gas burner (54), 
and material gas. 

[0069] Other configurations are the same as that of the above-mentioned 
operation gestalt 5 (refer to drawing 4 ), and, therefore, can do so the same 
operation effectiveness as the operation gestalt 5 also with this operation gestalt. 



[0070] In addition, the gas burner which burns only material gas is formed in a 
heat transfer circuit (52), you may make it heat a refrigerant with the heat of 
combustion of the material gas in this gas burner, and the same operation 
effectiveness is acquired. 

[0071] Moreover, although heat transfer of the waste heat from the cell proper 
(10) of a fuel cell (B), the reforming section (11) and the exhaust gas moisture 
condensation section (19), and (20) is altogether carried out to a refrigerant 
heater (47) through the heat carrier of a heat transfer circuit (52) and he is trying 
to heat a refrigerant with the above-mentioned operation gestalten 4 and 5 Heat 
transfer of the waste heat from at least one of a cell proper (10), the reforming 
section (11) and the exhaust gas moisture condensation section (19), and (20) is 
carried out to a refrigerant heater (47) through the heat carrier of a heat transfer 
circuit (52), and you may make it heat a refrigerant. 
[0072] In addition, it is constituted by the partial oxidation reforming reaction 
section in which the reforming section (11) of this operation gestalt 5 does not 
have the need of heating the reforming reaction section. 
[0073] (Operation gestalt 6) Drawing 7 shows the operation gestalt 6, prepares 
one outdoor heat exchanger in an air conditioner (C) now, and heats a 
refrigerant with the waste heat of a fuel cell (B) in this outdoor heat exchanger at 
the time of heating operation of an air conditioner (C). 



[0074] That is, with this operation gestalt, multipoint connection of the outdoor 
heat exchanger for waste heat (59) and the (evaporator as used in the field of 
this invention) is carried out to juxtaposition through the branch circuit (48) in the 
refrigerant circuit (31) of an air conditioner (C) to it apart from the outdoor heat 
exchanger (26) in an air inlet (8). This outdoor heat exchanger for waste heat 
(59) is arranged between the inverter (36) and the common cooling fan (34) of 
an air outlet (7) in the housing (1) inner upper part, and it receives the waste heat 
of a fuel cell (B) through the airstream (F2) by the common cooling fan (34) in the 
outdoor heat exchanger for waste heat (59), and he is trying to heat a refrigerant. 
[0075] Into a tee with the above-mentioned branch circuit (48), and the part 
between outdoor heat exchangers (26), among the liquid tubes (30) which 
connect an exterior unit (C1) and an interior unit (C2) in a refrigerant circuit (31), 
furthermore, an expansion valve (27) Moreover, the expansion valve (27) is 
connected to the branch circuit (48) between the multipoint connection section to 
the above-mentioned liquid tube (30), and the outdoor heat exchanger for waste 
heat (59), respectively. The refrigerant discharge part of a compressor (25) a 4 
way change-over valve (46) by switching so that it may connect with indoor heat 
exchanger (28) at the time of heating operation of an air conditioner (C) Cool the 
gas refrigerant compressed with the compressor (25) by indoor heat exchanger 
(28), and it condenses to liquid cooling intermediation. The liquid cooling 



intermediation from this indoor heat exchanger (28) The expansion valve of an 
exterior unit (C1) (27), After making it expand by (27), while performing heating 
operation (heating operation) evaporated by endoergic in the outdoor heat 
exchanger (26) and the outdoor heat exchanger for waste heat (59) which 
function as an evaporator At the time of air conditioning operation of an air 
conditioner (C), the refrigerant discharge part of a compressor (25) a 4 way 
change-over valve (46) by switching so that it may connect with an outdoor heat 
exchanger (26) and the outdoor heat exchanger for waste heat (59) Cool the gas 
refrigerant compressed with the compressor (25) by the outdoor heat exchanger 
(26) and the outdoor heat exchanger for waste heat (59), and it condenses to 
liquid cooling intermediation. After expanding this liquid cooling intermediation 
by the expansion valve (27) and (27), respectively, it is made to perform air 
conditioning operation (cooling refrigeration operation) evaporated by endoergic 
in indoor heat exchanger (28). Others are the same configurations as the 
above-mentioned operation gestalt 3 (refer to drawing 4 ). 
[0076] In this operation gestalt, in the outdoor heat exchanger for waste heat 
(59), the waste heat of a fuel cell (B) is received through the airstream (F2) by 
the common cooling fan (34) at the time of heating operation of an air conditioner 
(C), and a refrigerant is heated. By this, the operational characteristics at the 
time of heating operation of an air conditioner (C) can be raised like the 



above-mentioned operation gestalt 3. Moreover, heating operation of an air 
conditioner (C) can be performed, radiating heat in the waste heat of a fuel cell 
(B), and performing the temperature control. 

[0077] (Operation gestalt 7) Drawing 8 shows the operation gestalt 7, and with 
the above-mentioned operation gestalt 6, to receiving the waste heat of a fuel 
cell (B) through airstream (F2) in the outdoor heat exchanger for waste heat (59), 
and trying to heat a refrigerant, directly in response to the fact that the waste 
heat of a cell proper (10), it heats a refrigerant. 
[0078] With this operation gestalt, namely, the outdoor heat exchanger for waste 
heat (59) It is not arranged between an inverter (36) and a common cooling fan 
(34) like the above-mentioned operation gestalt 6 in the housing (1) inner upper 
part. It is attached to the cell proper (10) of a fuel cell (B) possible [ heat transfer ], 
and the outdoor heat exchanger for waste heat (59) which turns into an 
evaporator at the time of heating operation of an air conditioner (C) is made to 
carry out endoergic [ of the waste heat accompanying a generation of electrical 
energy of a cell proper (10) ]. 

[0079] Moreover, the above-mentioned outdoor heat exchanger for waste heat 
(59) is connected to a serial so that it may be located in the outdoor heat 
exchanger (26) in the air inlet (8) of housing (1) at the downstream in the heating 
cycle of opposite Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne., and 



the expansion valve (27) is prepared in the liquid tube (30) of an outdoor heat 
exchanger (26). 
[0080] Other configurations are the same as that of the above-mentioned 
operation gestalt 6 (refer to drawing 7 ). With this operation gestalt, since 
endoergic [ of the waste heat accompanying a generation of electrical energy of 
a cell proper (10) ] is carried out and a refrigerant is heated directly, the heating 
effectiveness of a refrigerant can be raised. 
[0081] (Other operation gestalten) In addition, with each above-mentioned 
operation gestalt, although the air conditioner (C) is made into the cooling 
refrigeration section, as this cooling refrigeration section, the cooling freezer 
used in the showcase for refrigeration refrigeration, a refrigerator, etc. can be 
used, and, in addition to this, that heating operational status serves as process 
heat. 
[0082] 

[Effect of the Invention] According to invention of claim 1, like explanation above 
as a fuel cell which reformed gas is supplied to the hydrogen pole of a cell proper, 
and oxygen content gas is supplied [ fuel cell ] to an oxygen pole, respectively, 
and generates electromotive force between two electrodes Making the 
configuration of a fuel cell simple by having established an air-cooling means to 
radiate heat with air in the waste heat produced with the generation of electrical 



energy, a cell proper etc. can be held to an actuation temperature requirement, 
and stabilization of a generation of electrical energy of a fuel cell can be attained. 
[0083] By having established an air-cooling means to radiate heat with air in the 
fuel cell drive type cooling freezer which combined a fuel cell and the cooling 
refrigeration section operated by the power generated with this fuel cell in the 
waste heat produced with the generation of electrical energy of a fuel cell 
according to invention of claim 2, it is stabilized and a fuel cell can be generated, 
and it can operate, without stopping the cooling refrigeration section. 
[0084] According to invention of claim 3, by having cooled the condenser of the 
cooling refrigeration section with the cooling fan of the air-cooling means in the 
fuel cell drive type cooling freezer of above-mentioned claim 2, not only a fuel 
cell but the condenser of the cooling refrigeration section can be cooled with a 
cooling fan, and cost-cut-izing and space-saving-ization can be attained by 
common use of a cooling fan. 

[0085] According to invention of claim 4, refrigerant heating at the time of heating 
operation of the cooling refrigeration section can raise the heating operational 
characteristics of the cooling refrigeration section by having prepared the 
refrigerant heating unit which heats a refrigerant for the cooling refrigeration 
section with the waste heat of a fuel cell with a heat pump cycle at the time of the 
heating operation. 



[0086] According to invention of claim 5, by carrying out heat transfer of the 
waste heat from at least one of the cell proper of a fuel cell, the reforming section, 
and the moisture condensation section in a refrigerant heating unit, and having 
heated the refrigerant, a refrigerant can be heated using the waste heat inside a 
fuel cell directly, and improvement in the heating effectiveness of the refrigerant 
can be aimed at. 

[0087] When heating of a refrigerant runs short only with the waste heat in a fuel 
cell by preparing the combustion section which burns either [ at least ] the 
exhaust gas discharged from a cell proper, or material gas, and having heated 
the refrigerant with the heat of combustion of the gas in the combustion section 
in the refrigerant heating unit according to invention of claim 6, a refrigerant can 
be heated with the heat of combustion of gas, and the underheat can be 
compensated. 

[0088] While being able to raise the heating operational characteristics of the 
cooling refrigeration section by having prepared the evaporator which shall have 
a heat pump cycle for the cooling refrigeration section, and heats a refrigerant 
with the waste heat of a fuel cell at the time of heating operation of **** according 
to invention of claim 7, heat pump operation of the cooling refrigeration section 
can be performed, radiating heat in the waste heat of a fuel cell, and performing 
the temperature control. 



[0089] According to invention of claim 8, the heating effectiveness of the 
refrigerant in an evaporator can be raised by having been made to carry out 
endoergic [ of the waste heat accompanying a generation of electrical energy of 
a cell proper ] in the above-mentioned evaporator. 
[0090] According to invention of claim 9, the oxygen content gas supplied to the 
oxygen pole of a cell proper can radiate heat in the waste heat from a cell proper 
with an easy configuration by considering as air, supplying more excess airs to 
this oxygen pole than reacting weight, and having cooled the cell proper. 
[0091] According to invention of claim 10, a cell proper can be efficiently cooled 
with an easy configuration by preparing a radiation fin in a cell proper and having 
cooled the cell proper with this radiation fin. 
[0092] According to invention of claim 11, heat can be radiated in the waste heat 
from a cell proper with the water of this cooling water circuit by having prepared 
the cooling water circuit which cools a cell proper bywater. 
[0093] According to invention of claim 12, heat can be radiated in the waste heat 
from a cell proper with the refrigerant of a refrigerant circuit by having prepared 
the refrigerant circuit which cools a cell proper with a refrigerant. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the fuel cell drive type 
cooling freezer concerning the operation gestalt 1 of this invention. 
[Drawing 2] It is drawing showing other examples of a cell-proper cooling means. 
[Drawing 3] It is the drawing 1 equivalent Fig. showing the operation gestalt 2. 
[Drawing 4] It is the drawing 1 equivalent Fig. showing the operation gestalt 3. 
[Drawing 5] It is the drawing 1 equivalent Fig. showing the operation gestalt 4. 
[Drawing 6] It is the drawing 1 equivalent Fig. showing the operation gestalt 5. 
[Drawing 7] It is the drawing 1 equivalent Fig. showing the operation gestalt 6. 
[Drawing 8] It is the drawing 1 equivalent Fig. showing the operation gestalt 7. 
[Description of Notations] 

(A) Fuel cell drive type cooling freezer 

(B) Fuel cell 

(C) Air conditioner (cooling refrigeration section) 

(10) Cell proper 

(11) Reforming section 
(15) Blois (cell-proper cooling means) 
(19) (20) Exhaust gas moisture condenser (exhaust gas moisture condensation 



section) 



(26) Outdoor heat exchanger 

(31) Refrigerant circuit 

(32) The cooling fan for air-conditioning machines 

(33) The cooling fan for cells (air-cooling means) 

(34) Common cooling fan (air-cooling means) 
(38) Cooling water circuit 
(42) Refrigerant circuit 
(47) Refrigerant heater (refrigerant heating unit) 
(54) Gas burner (combustion section) 



(59) The outdoor heat exchanger for waste heat (evaporator) 
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